By G. G. PENMAN, F.R.C.S. SQUINT iS a non-physiological divergence of the optic axes from the parallel. There are two kinds : paralytic and concomitant.
Paralytic squint is due to defective action of one or more of the extrinsic ocular muscles, either from local damage or disease of the muscles, or the nerves supplying them-or from lesions in the brain.
A concomitant squint is a muscle-balance defect, and there is usually no actual paralysis of any muscle: though occasionally there is a slight paresis of a muscle in addition. The angle between the optic axes is the same whichever way the eyes are turned, and diplopia is rarely present: and if it is, is not marked. There is also a latent type of concomitant squint, known as heterophoria, in which the visual axes are normally parallel, held so by an effort, the binocular vision being sufficiently good to make this effort essential to prevent diplopia. When, however, the images presented to the two eyes are dissimilar-or when the patient is tired or ill, a slight squint can often be demonstrated.
It is with concomitant squint that I propose to deal in this paper. This may be convergent or divergent, rarely vertical. The great majority of squints in children are of the concomitant convergent type.
The squinting eye in concomitant convergent squint tends to lose its vision secondarily from suppression of the image received on its retina-though in some few cases the amblyopia is primary.
In concomitant divergent squint, the squinting eve usually has bad vision to start with, either from myopia or some other defect.
AlTIOLOGY OF CONCOMITANT CONVERGENT SQUINT.
There are two main factors: (1) Cerebral lack of fusion power. If tested with the amblyoscope or synoptophore, the ability to obtain stereoscopic vision, or even to fuse two simple pictures is lacking-though in many cases it is latent, and can be brought out by exercising it. (2) Hypermetropia. Practically every case is hypermetropic, sometimes to a very high degree, and sometimes the hypometropia is combined with astigmatism.
Hypermetropes can see clearly at a distance only by using their accommodation, and convergence centres are close together and intimately connected, so that the constant accommodative effort makes them tend to converge.
If the fusion sense is good, any deviation of the visual axes from the parallel will result in diplopia, but if it is poor there is little or no diplopia, and the child's eye settles into a squint.
If there is slight diplopia, the image from the squinting eye is suppressed and the sight of that eye deteriorates, though there is no defect in the eye itself.
In alternating squint, where the patient uses one eye or the other indifferently, the fusion sense is almost absent, but on the other hand, as both eyes are equally exercised, the sight is good.
Concomitant convergent squint usually comes on after the age when binocular vision is fully developed (eigbteen months) and generally after some shock or illness.
Occasionally, however, it occurs earlier, or the child is even " born with a squint," These early cases are usually very marked, and of the alternating type. Squint frequently runs in families, or perhaps one should say that the two causative factors do so.
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TREATMENT.
There are three things to be dealt with in these cases (a) The squint, which is the only thing that worries the patient. (b) The defective vision in the squinting eye-the most important thing, so often neglected, and the cause of many blind and semi-blind eyes.
(c) The defective fusion sense. The first essential is for an accurate retinoscopy to be performed, and glasses to be provided if necessary, which they nearly always are. The majority of squints come straight with this alone. If the child can read, and the vision of the squinting eye is defective-or if it cannot read, and there is any tendency to use one eye more than the other, the sound eye must be put out of action in some way, to exercise the bad eye. This is most important-so often parents are told that a child will "grow out of" a slight squint, with the result that it grows up with a very defective eye. It is essential to make sure of the sight in the squinting eye early. If it is left until after seven years of age, it is too late-and there is little hope of improvement in vision. The earlier this occlusion is started, the more effective it is likely to be.
The mildest form of occlusion is to keep the good eye atropized: in some cases this suffices, and the patient takes up fixation with the squinting eye. If this does not happen, the good eye must be kept covered with a shade (preferably the Doyne shield) for periods varying from two hours a day to six days a week, depending on the state of the sight in the bad eye, and the rate at which it improves. In children unable to read, much information can be gained from the readiness and steadiness with which the bad eye fixes.
If the child sees well with both eyes, or when the bad eye has been trained up to a fair degree of vision, (Aor better is the standard usually adopted) fusion training may be commenced at once, if the child is over four, or unusually intelligent, otherwise, as soon as the child seems capable of deriving benefit by these measures.
Fusion training, or orthoptic treatment, as it is now called, is the systematic education of binocular, and finally stereoscopic vision: and restoring to the parallel of the visual axes by means of exercises with various instruments, all on the principle of the stereoscope.
There is nothing new in the principle of this treatment-which Worth used with his amblyoscope-but it is not always successful unless other measures are also used.
It is, however. an extremely useful adjunct to these other measures, and frequently converts a partial cure into a complete one.
The two chief instruments used are the synoptophore-which is merely a giant Worth amblyoscope, electrically lighted, and with fine adjustments-and the cheiroscope, in which the child can develop hand and eye together.
Binocular vision may be said to have four grades:
(1) Simultaneous perception : (of two objects one within the other). (2) Simultaneous macular perception: (of two objects superimposed). (3) Fusion. (4) Stereoscopic vision.
A very interesting phenomenon was early recognized, and has been successively called " false macula," "false projection," and now "lack of retinal correspondence."
It occurs usually in children with slight degrees of squint : in these cases it is sometimes found that although they are still squinting 10 to 15 degrees, they get some binocular vision with the synoptophore set at 0. In other words, although the image of the object seen by the squinting eye is not falling on the macula, it is projected on the child's perceptive apparatus as though it were actually on the macula. This is difficult to eliminate in many cases, but it must be got rid of before the true macula can be dealt with, otherwise the fusion training working on the false macula makes the squint more persistent than before.
In bad squints, orthoptic treatment is a valuable adjunct to operation, and should be given both before and after. The actual carrying out these exercises is extremely tedious, and takes a great deal of time-and is for the most part done by trained staff who work under the direction of the ophthalmic surgeon, in the same way as the masseuse works under the direction of the orthopedic surgeon.
The first person to take up this work was Mrs. Lowndes Yates, who was given charge of the first orthoptic clinic to be opened in this country, at the Royal Westminster Ophthalmic Hospital two or three years ago, and is still doing valuable work there.
Operation.-As regards operation there are several points to consider:
(1) The effect of glasses should be tried in all cases for at least a year, to seelif these will bring the squint straight, or almost straight. If they do, operation is not required.
(2) The question of binocular vision: In a child under four years old with a very bad squint it is sometimes advisable to operate, and commence orthoptic treatment as soon as possible in order to obtain binocular vision.
(3) The psychological aspect : Some children are very sensitive about their squints, others do not seem to mind in the least.
Small boys who get much "ragged " by their schoolfellows are often worried about their squints, and in such cases, if other measures fail, and there seems to be real unhappiness, operation should be performed soon.
For the same reason it may be well to operate when the patient is changing schools, e.g., preparatory to public school.
(4) The ancesthetic: If possible it is best to wait for operation until it is feasible to use a local anmsthetic-that is until the patient is from 12 to 14 years of age. The operation is far more likely to be absolutely successful under a local than under a general anesthetic, as in the latter case, the muscles are relaxed, and it is difficult to gauge precisely how much shortening or lengthening is required. Under local ancesthesia the muscles are working normally, and by observing the corneal reflexes the eyes may be accurately adjusted on the operating table.
(5) Very often squints which have not been quite remedied by glasses come straight between the ages of 10 and 14. One may say, then, that as a rule operation may be deferred until this age, and performed under a local antesthetic.
The kind of operation varies greatly with the operator, but, for convergent squint, all are based on shortening of the external rectus and lengthening or division of the internal rectus, separately or combined. For divergent squint the reverse is done. Free tenotomy of the internal rectus is never done nowadays (or should not be), as eyes on which this operation has been performed tend to diverge after a time. This muscle may be partially divided after the manner of a tendo-Achillis lengthening; the central portion may be completely divided and attached to the sclera further back, or it may be stretched so as to rupture some of its fibres and paralyse it for some days.
The external rectus may be divided at its attachment to the globe and planted further forward, or a length removed and the stump stitched to the original attachment, or a reef may be taken in this muscle. In very bad squints it may not be possible to obtain sufficient effect by operating on one eye only: in these cases the second eye should be dealt with in a similar manner. Patients sometimes complain of the redness left over the site of operation. This has usually disappeared by the end of three months.
SUMMARY.
(1) The common squint of children is a concomitant convergent squint.
(2) The two factors in this are defective fusion sense and hypermetropia.
(3) The first is dealt with by orthoptic treatment, which is described, the second by correction of the error of refraction.
(4) In addition, the squinting eye often sees badly through suppression of the image conveyed from it. This must be dealt with early by temporarily putting the good eye out of action. Parents must never be told that a child will " grow out of" a squint. G. E., aged 11 years, an English boy, was admitted to hospital on January 2, 1933, in a very anemic condition, with the history that he had been habitually somewhat pale, but that the real illness had seemed to commence only a few days before admission with great pallor and slight epistaxis. He had continued to attend school till three days before admission. In hospital he had at first moderate variable fever (there was at that time an epidemic of influenza) and severe epistaxis, but siDce January 5 he has remained nearly free from both. His pallor has varied, as has the degree of anaemia (see chart). The lymphatic glands in the axille, groins, and neck have often been slightly (but never greatly) enlarged. A skiagram of the thorax shows slight excess of shadowing in the hilar and supra-aortic regions. The spleen and liver have never been palpable, but there has always been decided fullness of the abdomen, as if some of the viscera or lymph-glands (possibly retroperitoneal), were enlarged. Fractional examination of the gastric contents showed no achlorhydria or hypochlorhydria. The blood-serum gave negative Wassermann and Meinicke reactions, and a moderately positive indirect (negative direct) van den Bergh reaction. Examination of the urine has usually shown a trace of albumin, and lately there have been many granular tube-casts in the centrifuge-sediment. Brachial blood-pressure 105/40 mm. Hg. No cutaneous purpura or retinal heemorrhages. The boy is now gradually losing weight, though not to any marked extent.
The treatment has been mainly by blood-transfusions and' by intramuscular injections of hepatopson; the latter caused a decided blood-eosinophilia (up to 12% on February 20). On January 4 an intramuscular injection of " coagulen " (Ciba) and other measures were temporarily employed against the epistaxis.
The accompanying table shows thrombocyte-counts, the diminution in the anwmia, the temporary eosinophilia and the gradual increase in the white cells, especially the lymphocytes; the blood-transfusions are also marked on the chart, and they were obviously followed by great improvement in every way in the boy's condition.
On the whole we regard the case as one of lymphadenosis, more or less aleukamic (subleukw,mic), commencing with the clinical picture of hypoplastic anaemia. It is quite possible that there is some lymphocytic infiltration of the kidneys, giving rise to the cylindruria. Additional note (March 27, 1933) .-Since the above was written the boy has had attacks of severe epistaxis, treated by intramuscular injections of coagulen (ciba), intravenous injections of calcium chloride and blood transfusions. There has been no cutaneous purpura or retinal hemorrhage. The Van den Bergh reaction is still indirect positive, decidedly beyond the normal. Blood-serum calcium: 12 * 2 mgm. per cent. Capillary resistance (Rumpel-Leede) test, positive. Fragility of the erythrocytes, bleeding time and blood-coagulation time are all normal.
Discus8ion.-Dr. BERNARD SCHLESINGER said that in cases of lymphadenosis which he had seen, blood transfusion had often been followed by unpleasant results. When the leucocytes were few in number in so-called " aleukEemic leukeamia," on more than one occasion he had seen blood transfusion cause rapid. rise in the leucocytes, hmemorrhages, and a hastened fatal ending. In his opinion, with our present knowledge, the only justifiable treatment in cases of leukeemia in children was symptomatic treatment directed chiefly towards gentle euthanasia.
Dr. R. C. JEWESBURY said he noticed that the boy's illness had begun about three months ago, yet there was no definite enlargement of the spleen. Did Dr. Parkes Weber think that leukEemia could exist for so long a time without causing splenic enlargement?
